ECONOMIC APPRAISAL OF ENDANGERED PLANT SPECIES 


] 
James A. Duke? 


"Die when I may, I want it said of me by those who 
know me best, that I plucked a thistle and planted 
a flower, wherever I thought a flower would grow."'2 


Asked to evaluate economically the candidate list for endangered 

d threatened plant species in the continental United States,’ I faced 
o problems, (1) paucity of economic data on endangered species, 

) difficulty in eliminating personal biases. The first problem was 
jeviated by taking a generic approach; the second, by objectively 
signing two novices to the compilation. Mary Cepko and Janet Kluve 

re new to economic botany and had developed no biases. They were 
mmissioned to compare the candidate species with a cosmopolitan useful 
ant list and a cosmopolitan weed list we had not used before. 


First we alphabetized the list of genera with "listed" species. 
"listed" species, I define as a species among the proposed candidates 
r the threatened or endangered specics lists.3 A "listed" genus, I 
fine as a genus containing one or more "listed" species. Then we 
nsulted Usher's A DICTIONARY OF PLANTS USED BY MAN® and counted the 
eful species in each "listed" genus. This number, a crude index of 
e world's useful species in each genus, is recorded in Table 1. No 
menclatural cr taxonomic judgments were made. If a useful species was 
ted under a "listed" genus, the useful species was counted. Then we 
msulted a composite world weed index compiled by Sandy Lyon and 
uAnne Morehead® by merging the WSSA Weed List (1971), Ge Be Gunn's® 
published list of noxious weed seeds of the 50 States, John Dickson's 
published list of tropical weeds in 8 different banana growing areas, 
d Clyde F. Reed's10 unpublished list of more than 1000 species of weeds 
otic to the United States. The number of weed species in "listed" genera 
1 this Composite List is also reported in Table 1. For example, Abutilon 
th a score of 12+ and 3- has 12 useful species in Usher, and 3 weed 
secies in the Composite List. This might be further taken to indicate 
t this genus has more "virtues than vices," that it has a positive 
onomic value. On the other hand, Agrimonia with 1 useful species and 
weed species has a negative economic score. 


An obscure species in a genus is more likely to share the economic 
tential of the genus as a whole, than that of another genus. Hence 
ble 1 objectively hints at the economic potential of a genus, and 
nce of an obscure listed species in that genus. If a species is obscure 
cause of a relict or refugium distribution, it might be argued that 
t constitutes no weed threat in immediate geological time. However, Te 


volution rather than gradual extinction, the species could have weed 


a 
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States. If their overseas population had not been known to the student 
of the American population, these first invaders might well have been 
classified as endangered species. 


Three arguments have been raised for conservation of the "listed" 
species and I believe all have some merit. I list these in what I think 
is descending order of economic importance. (1) They could have (an 
unknown and unpredictable) economic potential in their germplasm (nearly 
55% of the listed genera, e.g., have one or more species which have shown 
some activity in R. E. Perdue's!+ cancer screening program). (2) Species 
diversity makes an ecosystem more stable. (Diversity could be maintained 
in a given habitat by substituting a useful species for an endangered 
species with lesser economic potential. The Plant Taxonomy Laboratory 
is developing a system using non-endangered plant species as indicators 
of habitats suitable for endangered species). (3) The preservation of 
endangered species contributes to the preservation of a natural ecosystem. 
Are there any natural ecosystems? Are they better than artificial 
ecosystems? In whose eyes? For worse or better, some Americans prefer 
a lawn to a savanna, an orchard to a woodlot, and a pine plantation to 
a virgin forest. There are good reasons for maintaining all these 
habitats. But Man's introduced exotics have probably crept into nearly 
all habitats of the United States, so that the natural habitat is already 
tainted. Is it natural for man to preserve artificially a species that 
would have suffered extinction naturally? Is it natural for man to 
increase artifically the numbers of endangered species to the point that 
some unpredicted weed potential might be unleashed? Whether the answer 
to these questions is positive or negative, economic criteria should 
be considered along with aesthetic criteria in determining which habitats 
and "listed" species deserve more research and more protective measures. 
We probably have the expertise to save and increase most or all of the 
"listed" species. But which should be increased? Economic evaluation is 
important in establishing priorities. 


Duke and Terrell!? list 1000 species in their Crop Diversification 
Matrix. Only 0.3% of those "crop" species are "listed," Juglans hindsii, 
Limanthes bakeri, and a variety of Limanthes douglasii. Cross 
checking the "listed" species with the WSSA list, we find only two "listed 
species: Ceanothus cyaneus and Taxus floridana, on both lists. Although 
Taxus may be poisonous to cattle, many people, perhaps even the WSSA, 
would not consider it a weed. In the WSSA list, tree species are included 
which are not necessarily weeds. Perhaps their composite weed list 
contains some species which some of their contributors would not regard 
as weeds. Subtaxa of 14 other "weed" species are "listed", a subspecies 
of Artemisia cana, Stillingia sylvatica, and varieties of Cerastium 


arvense, Chrysothamnus nauseosus, Croton landulosus, Erigeron pulchellus, 
Ilex opaca, Opuntia imbricata, Oryzopsis hymenoides, Persea Ee { 


Quercus shumardii, Rhus trilobata, Rudbeckia triloba, and Sporobolus | 
neglectus. 


Some of the tallies in Table 1 surprise me. Usher seems to give 
more weight to obscure medicinal and ritual than to ornamental uses! I 
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uld give Helianthus a positive score, since it contains 3 rather 
portant vegetables, artichoke, sunchoke, and sunflower. Usher cites 

» species of Antirrhinumn, the snapdragon genus, but H. M. Cathey, 

ggests that the annual value of the snapdragon industry in the United 
ates is in excess of 10 million dollars. I would give Antirrhinum 
positive (useful) score, but Table 1 scores it neutral. Many of the 
‘ass genera (e.g., Digitaria) have more negative (weed) then positive 
iseful) species according to the Table, but I would give them a positive 
‘ore because of their potential for fodder and forage. 


With these reservations in mind, and remembering that a useful 
cies is defined only as one cited by Usher, and a weed is defined 

ily as one cited in one of four weed lists, I summarize the table. 

= the more than 500 genera with "listed" species, only about 8% score 
‘rictly negative (on at least one weed list, no useful reports), 15% are 
‘rictly positive (some useful species, none on weed lists), 25% have more 
sgative than positive scores, while 34% have more positive than negative 
yecies. The largest category, 41%, represents neutral genera, with as 
my useful species as show up on the weed lists. Three-fourths of the 
nera have positive or neutral scores, only one-fourth have negative 
stores. Without further study, I would give higher priority to the 
idangered species in strongly positive genera, lesser priority to 

ae threatened species in strongly negative genera. 
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LYTHRUM ike e OXYTROPIS 5- PRENANTHES 2+ 
MACBRIDEA PANICUM 21+ 48- PRIMULA 3+ 
MACHAERANTHERA Ze PAPAVER 3+ ls PROBOSCIDEA 1- 
MAGNOLIA 10+ PARNASSIA PRUNUS 32+ 10- 
MALACOTHAMNUS PARONYCHIA Ze ils PSEUDOBAHIA 

MALACOTHRIX PARRYA PSORALEA 8+ 3- 
MAMILLARIA as PARTHENIUM 3 Il- PTILIMNIUM 

MANIHOT "ër is PARV ISEDUM PUCCINELLIA 1+ 3- 
MANISURIS PECTIS 2+ PY CHANTHEMUM 
MARGARANTHUS PEDICULARIS 2 ils PYXIDANTHERA 

MARSHALLIA PEDIOCACTUS QUERCUS 60+ 45- 
MATELEA PENSTEMON l+ 3- RAILLARDELLA 

MAURANDYA PENTACHAETA RANUNCULUS 5+ 20- 
MELANTHERA PERIDERIDIA RHAPIDOPHYLLUM 

MENTZELIA We als PERITYLE RHEXIA 

MERTENSIA ike PERSEA 6+ 2- RHINANTHUS 5- 
MICRANTHEMUM PERSICARIA 1- RHODODENDRON 4+ 6- 
MICROSERIS PETALONYX RHUS 21+ 14- 
MIMULUS PETALOSTEMUM 2+ RHYNCHOS IA 4+ 3- 
MIRABILIS l+ PETERIA RHYNCHOSPORA 1- 
MONARDA 3+ PETROPHYTUM RHYSOPTERUS 

MONARDELLA 1+ PHACELIA l+ 2- RIBES 14+ 27- 
MONOTROPSIS PHILADELPHUS l+ RORIPPA 6- 
MUHLENBERGIA Teg- PHIPPSIA ROSA 11+ 10- 
MUILLA PHLOX IK ROYSTONEA 2+ 
MYRCTANTHES PHYLLANTHUS 4- RUBUS 40+ 19- 
MYRIOPHYLLUM 5- PHYLLITIS ile RUDBECKIA Sr 
NAMA ils PHYSARIA RUELLIA 2- 
NAVARRETIA 2- PHYSOSTEGIA 1- RUMEX 17+ 29- 
NEMACLADUS PIERIS SAGITTARIA 2+ 9- 
NEMASTY PINCKNEYA 1+ SALIX 19+ 13- 
NEOLLOYDIA PINGUICULA l+ SALVIA 19+ 14- 
NEOPARRYA PITYOPUS SANICULA 2+ 
NEOSTAPFIA PLAGIOBOTHRYS SARRACENIA 2+ 
NESTRONIA PLATANTHERA l+ SATUREJA 5+ 
NEVIUSIA PLEUROPOGON SAXIFRAGA 3+ 
NITROPHILA PLUMMERA SCHISANDRA 

NOLINA Fa ZE POA 11+ 15- SCHI ZACHYRUM l- 
NOTHOLAENA POGOGYNE 1+ SCHIZAEA 

NUPHAR sju POLEMONIUM fae ihe SCHOENOLIRION 

OENOTHERA L e POLIANTHES 1+ SCIRPUS 9-7 
ONOSMODIUM POLYGALA 17+ SCLEROCACTUS 

OPHIOGLOSSUM 4+ POLYGONELLA SCROPHULARIA 2+ 2- 
OPUNTIA 19+ 14- POLYGONUM 17+ 49- SCUTELLARIA 2+ 
ORCUTTIA POLYSTICHUM 1- SEDUM 7+ 5- 
OROBANCHE 4+ 3- POPULUS 134 10- SELENIA 

ORTHOCARPUS POROPHYLLUM 1- SENECIO 14+ 24- 
ORYZOPSIS ea pi PORTULACA Er 3- SHORTIA 

OSTRYA 3+ MG POTAMOGETON Io ile STBARA ile 


OXYPOLIS POTENTILLA Qe isis SIDA 4+ 12- 
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SIDALCEA TRAGIA 1- 
SILENE oF 1]- TRICHOSTEMA 1- 
SILPHIUM 2+ 1- TRIFOLIUM 24+ 12- 
SISYMBRIUM 54 11- TRILLIUM 2+ 
SIUM 3+ 2- TRIPHORA I> 
SMELOWSKIA TRIPSACUM 2+ 2- 
SMILAX 20+ 7- TRITELEIA 
SOLANUM 42+ 30- TROLLIUS 
SOLIDAGO 10+ TROP IDOCARPUM 
SOPHORA 8+ 9- URTICA 9+ 7- 
SPHAERALCEA l+ 4- VACCINIUM 19+ 8- 
SPHENOSTIGMA VALERIANA 5+ 
SPIGELIA 4+ 2- VANCOUVERIA 
SPIRANTHES 1+ VANQUELINIA 
SPOROBOLUS 4+ 10- VERATRUM 3+ 4- 
STACHYS 5+ 7- VERBENA ae pe 
STEIRONEMA VERBESINA B L 
STELLARIA 1+ 3- VERNONIA IAS es 
STENANDR IUM VERONICA 4+ 17- 
STEPHANOMERIA 1- VIBURNUM Go S 
STILLINGIA iy 1- VICIA 12 1 
STIPA 6+ 11- VIGUIERA 2- 
STREPTANTHUS VIOLA Ser ili 
STYRAX 7+ WALDSTEINIA 
SUAEDA 2- WAREA 
SULLIVAN TIA WILLKOMNIA 
SWALLENIA WOODSIA 
SYMPHORICARPOS l+ 3- WYETHIA 2+ 1l- 
SYNANDRA XYRIS 4+ 
SYNTHYRIS ZAMIA 4+ 
TAGETES Ar 1- ZANTHOXY LUM 16+ 3- 
TALINUM 4+ 3- ZEPHYRANTHES ie T= 
TANACETUM dee ZIZANIA 2+ 2- 
TARAXACUM 3+ 7- ZIZIA 
TAUSCHIA 
TAXUS 4+ 2- 
TECTARIA 2+ 
TEPHROSIA 9+ 1- 
TETRACOCCUS 
THALICTRUM 5+ 2- 
THELOCACTUS 
THELYPODIUM 
THERMOPSIS l+ 2- 
THLASPI l+ 2- 
THYSANOCARPUS 
TOFIELDIA 
TORREYA 3+ 1l- 
TOWNSENDIA 
TRACYINA 
TRADESCANTIA 1+ 3- 

Table 1. Economic Evaluation of Genera with Endangered or Threatened Species 
(___+, number of useful species listed in Usher, -, number of weed species in 


composite weed list compiled in Plant Taxonomy Laboratory. 


